Introduction Basic emergency management in urban and rural areas is a critical challenge. This paper presents the protocol for developing, validating and piloting an instrument to assess the preparedness of non-hospital health centres which deliver initial emergency care. Methods and analysis This study will be designed based on a sequential exploratory mixed method in two phases, in each of which there are three steps. In the first step of phase I, an extensive systematic review will be conducted. In the second step, through focus group discussions (FGDs), the experts' views on the definition of domains and items of the instrument will be compiled. In addition, semistructured interviews with the target group will be performed. Then, qualitative framework analysis will be performed. In the last step of phase I, the results of both steps will be triangulated by a panel of experts to define the domains and items to be included in the instrument. Phase II will include content validity, feasibility and reliability of the instrument. Content validity of the instrument will be assessed using modified Kappa coefficient based on clarity and relevance criteria. Feasibility of the instrument will be assessed through its implementation in 10 non-hospital health centres in Tabriz, which will be selected randomly. Reliability will be assessed in a pilot on 30 non-hospital health centres through using stratified random sampling method. Reliability of the instrument will be assessed through measuring internal consistency, test-retest reliability and inter-rater agreement. The main statistical methods for assessing reliability will include Cronbach's alpha, intraclass correlation coefficient and Kendall's tau-b. All the statistical analyses will be performed using Stata V. 14. Ethics and dissemination This study is approved by Tabriz University of Medical Sciences Research Ethics Committee (IR.TBZMED.REC.1397.145). The results of the study will be presented at national scientific conferences and published in peer-reviewed journals.
IntroduCtIon
Under any condition, ranging from delays in the arrival of ambulances to critical extraordinary situations, 1 2 non-hospital health centres, as social organisations and the most significant centres of healthcare system, 3 ought to provide basic life support through employing organised infrastructures such as physical space, medical equipment, emergency medicines, support facilities and human forces. This includes primary healthcare centres (PHCC) and outpatient clinics, which are the mainstay of healthcare throughout many of the rural and urban areas of low-income countries. 4 Non-hospital centres are in charge of delivering integrated care services to people in defined areas 5 . Such centres are mainly staffed by clinical officers, nurses and physicians. In Iran, the duties assigned to these providers include prevention of illness, minor surgery and initial emergency care for the life-threatening emergencies. For this reason, providers must be prepared to deal with emergency situations that may occur in the geographic area of activity of these centres. Also, they must collaborate with emergency medical services (EMS). 6 strengths and limitations of this study ► To our knowledge, this is the first protocol focusing on developing and validating an instrument to assess non-hospital health centre preparedness to provide initial emergency care in Iranian healthcare system. ► A potential strength of the study might be the variety of methods, that is, systematic review and quantity and quality study, in the development and validation of this instrument. ► All stages of the systematic review namely screening, quality appraisal, data extraction will be independently done by two researchers. ► In order to assess reliability of the instrument, two intrarater and inter-rater reliability assessment methods will be used. ► Due to limited resources, it is not possible to conduct this study on a larger scale.
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Along with hospitals, specialty clinics and polyclinics, participation of non-hospital health centres in providing emergency care is an advantage which provides the highest number of possible services to the highest number of potential individuals. 7 In many cases, such non-hospital health centres represent the first access for the injured to healthcare system. 4 In addition, since life-threatening hazards always occur accidentally and unexpectedly, 7 it is expected that non-hospital health centres be prepared to provide patients with chronic and acute cases of disease with a range of emergency care. 8 At least half of the patients with acute cardiovascular diseases suffer angina pectoris as well. Indeed, one-fourth of these patients have been diagnosed to have had a heart attack. 9 If such patients get inflicted with cardiac arrest, family physicians (FPs), particularly in rural areas, often are the first healthcare professionals to commence cardiorespiratory resuscitation. Hence, so as to improve acute myocardial infarction survival and decrease mortality rate of such patients, PHCC providers should be ready to provide emergency primary cares. 10 It is undeniable that out-of-hospital cardiac arrest survival is still poor; however, it has been observed that the FPs who have witnessed cardiac arrest and performed emergency defibrillation have been successful in referring about half of the patients with cardiac arrest to hospitals. The range of their success is 12.5%. Moreover, 11.6% of serious emergency cases, which require resuscitation, are performed by FPs. 11 Providing emergency care at non-hospital health centre level as a means of reducing hospitals' emergency ward load has been recommended by a variety of studies. 6 7 12-20 Hence, it is expected that basic life support be provided in cases of emergency. 11 Nevertheless, the question is if non-hospital health centres have been appropriately organised to offer emergency care or not. Most of the international studies consistently have reported the unpreparedness of non-hospital health centres for offering emergency care in terms of emergency medicine, equipment and support facilities. 10 11 21-25 Therefore, preparedness of non-hospital health centres can play a pivotal role in offering desirable emergency care to patients. 26 A review of the published literature highlights a dearth of studies on this subject. Although majority of the studies have focused on assessing emergency care offered in hospitals, there is a published international study which has investigated the emergency care in PHCC. This study (2007) was carried out in Abha, Southwest Saudi Arabia. It applied Donabedian triple model (structure, process and outcomes) to assess the quality of emergency care in PHCC. 7 There is only one national study on assessing non-hospital health centres status for providing emergency care. Generally, they have reported deficiencies in infrastructures and support facilities for offering emergency care through using checklists (general characteristics of the centres and views of the authorities and health staff toward offering urgent care, equipment and necessary and basic medicine). 6 Based on the investigation of the researchers, there is no study done on developing an instrument to assess preparedness of non-hospital health centres providing initial emergency care. Hence, in accordance with healthcare system in Iran, a valid and reliable instrument will be developed to assess preparedness of non-hospital health centres including rural and urban community healthcare centres, and outpatient clinics for basic emergency management (basic support). The main aim of the study is to develop a valid and reliable instrument to measure preparedness of non-hospital health centres to provide emergency care.
research objectives
The objectives of this protocol will be as follow 1 : identifying domains and items of the instrument to assess preparedness of non-hospital health centres to provide initial emergency care through using a systematic review, 2 exploring domains and items associated with assessing preparedness from the perspective of experts and target groups and, finally, 3 assessing validity and reliability of the instrument.
MEthods And AnAlysIs study design
The protocol of the study will be designed based on a sequential exploratory mixed-method in two phases, in each of which there are three steps (figure 1). Sequential exploratory mixed-method is applied when a researcher does not know the most important concepts for the study; plus, when there is no suitable instrument for measuring the intended concept. Sequential exploratory mixed method includes both qualitative and quantitative on January 30, 2020 by guest. Protected by copyright.
Open access methods where results of the qualitative method can help develop the quantitative method. 27 Phase I: instrument development This phase will be conducted in three steps, including systematic review, FGDs with experts and semistructured interviews with the target group (emergency care providers and recipients), and a panel of experts. The planned time frame for phase I is 13 months (April 2018-April 2019).
Phase I: step I In the first step, a systematic review will be conducted to identify the domains and items related to assessing preparedness of non-hospital health centres, which offer initial emergency care. We will conduct a systematic review in accordance with the Preferred Reporting Items for Systematic Reviews (PRISMA). We will use the PRISMA because its use would reduce the risk of flawed reporting and increase clarity of the systematic review reports. 28 The review protocol has already been registered in PROSPERO (registration no. CRD42018096044; http:// www. crd. york. ac. uk/ PROSPERO/ display_ record. php? ID= CRD42018096044).
The proposed systematic review question is:
What are the domains and items related to assessing preparedness of non-hospital health centers to offer initial emergency care?
Data sources and search strategy
An extensive search of the literature will be conducted in five databases including PubMed, Scopus, Web of Science, Barakat Knowledge Network Systems (BKNS) and Scientific Information Database (SID) using a search strategy to identify the studies on non-hospital health centres' preparedness to provide initial emergency care. All of the searches will be done for the articles published in English and/or Persian without time limit up to March 2018. SID is a database which categorises Iranian journals of science and research into different science groups. The database started its mission in 2004 (http://www. sid. ir/ En/ Journal/). Moreover, Barakat Knowledge Network System (BKNS) started its mission in seven science fields in 2012. Health was the first field to be administered by the system. Through providing a comprehensive database of the articles taken from health journals and conferences, this part of the system has turned Iran into information corridor of Islamic world (http:// health. barakatkns. com) 29 . Indeed, we will use a combination of Medical Subject Headings (Mesh) terms and free terms to maximise sensitivity of the search. English key words and their Persian equivalents will be used. The proposed search strategy for PubMed database is in online supplement file 1. Grey literature from governmental institutions or organisations (for instance, health ministry, treatment and health vice chancellery, East Azerbaijan Province) and other organisations (like WHO), will be used to identify other related studies including reports and etc. Additionally, the references lists and citation of the included studies will be hand-searched to identify other potentially related studies, which have not been recognised in the databases search. In order to cover the grey literature, 10 pages on Google Scholar will be searched.
Study selection
All of the records from the search will be imported into EndNote software package (V.X6); and duplicates will be discarded. Then, all the titles and abstracts and full text will be independently screened by two researchers based on the inclusion criteria. Any disagreements will be resolved through a dialogue between the two researchers. In cases where there will be no consensus or any question remains, a third researcher will be consulted.
Eligibility criteria
Inclusion and exclusion criteria for reviewing the title, abstract and full text will be as follows.
Inclusion criteria
Studies related to PHCC and outpatient clinics will be included. Studies, which report at least one domain and item related to preparedness, will be included as well.
Exclusion criteria
Studies conducted in emergency wards of hospitals, outpatient specialised clinics affiliated with hospitals and EMSs (115 Emergency) will be excluded from the study since offering emergency care is one of their main responsibilities. Hence, they should be completely prepared to deal with emergent cases.
The articles, whose full text is not available, along with letters to the editor and editorials will be excluded from the study. Studies associated with preparedness in human and natural disasters such as flooding, earthquakes, battles, etc will be excluded from the study as well. Also, the studies with low quality will be excluded.
Quality assessment
The included studies will be independently appraised by two researchers. And if necessary, potential discrepancies will be resolved through discussion between the two researchers and a third researcher.
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Methodology quality of all the included studies in the review will be assessed with a Mixed Methods Appraisal Tool (see online supplementary file 2). Validity and reliability of the tool have been approved, 30 31 and at present, MMAT is the best and most comprehensive tool available for assessing studies of multiple method types. MMAT is used to investigate all the three studies of methodological quality, including mixed methods, qualitative and quantitative (randomised controlled, non-randomised and descriptive). Total score of the methodology will be calculated as percentage. The criteria used to determine quality score are different from designing the study. Reliability of the tool has been tested before and has met the accepted standards. 32 Data extraction A data extraction form will be designed by the researchers. Primary researcher will independently extract data related to the study characteristics (eg, objectives of the study, type of the study, etc) from each included study. This will be checked by a second researcher for accuracy. Main characteristics of the included studies and their corresponding results will be summarised based on the following data: the domains assessed to indicate the non-hospital health centres preparedness to provide initial emergency care, type of the centre, publication year of the studies, language of the study, type of the study (qualitative, quantitative, mixed or other) and MMAT score including score 0% (no quality), 25% (low quality), 50% (moderate quality), 75% (considerable quality) and 100% (high quality).
Data extraction and the coding related to content items will be independently conducted by two researchers with a random sample. Then, the included studies will be assessed for consistency to show their consistency in the researchers' views.
Data synthesis
Data will be synthesised through using directed content analysis method 30 31 and will be categorised based on Donabedian model. 32 This involves coding of the items identified from studies into domains and sub-domains. The process will be conducted by using deductive reasoning. 31 Directed content analysis is guided by a structured approach, which uses existing theory (or research) to identify the key concepts as initial coding categories. 31 Our proposed initial coding categories will be identified from previously published regulatory guidance and existing research on non-hospital health centres' preparedness to provide initial emergency care. Data collection and analysis will pursue an iterative process, whereby the coding structure and emerging domains will be continuously extended and refined. The primary researcher will lead the qualitative data collection and analysis process, and intermittently consult with the secondary researcher on the coding structure and emergent domains. Any disagreements will be resolved through consultation with a third researcher, if necessary.
Phase I: step II Study design, data collection and participants
In the second step of developing the instrument, proportionate to health services providing system in Iran and based on emergency care (basic life support), FGDs meetings, presumably at least 3 meetings with 8-10 persons in each, and semistructured interviews are predicted. Those who fail to participate in FGDs will have a semistructured interview.
Prior to holding FGDs, exact time of the sessions will be arranged with the participants via e-mail or telephone. Then, the invitation letter, including introduction of the study, its aims and also the time and place of the session, will be sent to the participants through administrative automation of Tabriz University of Medical Sciences. Additionally, 1 day before the meeting, the participants will be notified of the time and location of the meeting. The FGDs with the experts will be held in the conference room of the health service management department. Each FGD meeting will be planned for 2-3 hours, including the breaks with refreshments. On condition that no information is obtained from the FGDs or differences are found among the FGDs, additional FGDs will be performed until saturation has been achieved. Discussions will be conducted by two skilled or trained moderators and one assistant.
The people participating in the FGD meetings include specialists in emergency medicine, PHC and executives of health centres, with over 5 years of work experience, and EMS experts. Purposive sampling method will be used to identify those who have sufficient knowledge in our research scope. Based on the objectives of the study and also in order to benefit more from the samples, the researchers will select individuals who can respond to the study questions. This type of sampling can be useful when it is needed to reach the targeted sample rapidly, and where sampling for proportionality is not the main concern. Regarding gender, age, occupation and education of specialists, sampling will be done with maximum variation.
In addition, semistructured interviews will be conducted through using a predetermined interview guide to increase quality of instrument questions with the target group (emergency care providers and recipients). Semistructured interviews will be conducted at non-hospital centres in Tabriz, northwest of Iran. A series of semistructured interviews will be conducted among a purposive sample of physicians and nurses who deliver initial emergency care to patients. Sampling will be done until theoretical saturation is reached (estimated to be 12 participants). Semistructured interviews will be conducted at the participants' work place. Moreover, a series of semistructured interviews will be conducted with a convenience sample of recipients of these non-hospital centres. Sampling will be done until theoretical saturation is reached (estimated Open access to be 10 participants). The purpose of these interviews is to explore the factors affecting initial emergency care provided in non-hospital health centres from the perspective of these individuals.
Before conducting any semistructured interview and FGD, the equipment required for recording and interviewing will be supplied. All the semistructured interviews and FGDs will be transcribed and immediately recorded word by word. They will be considered by two researchers, one of whom has extensive experience in this field, so as to preserve validity and reliability. The semistructured interviews will go on up to the time when the data are saturated and there is no new information concerning the phenomenon left. Moreover, in order to have consistent and accurate data, through participants' validity method, after every interview, the target group will be asked to approve the accuracy of the presented points.
Data analysis
A framework analysis approach will be employed to manually analyse the interview transcripts from all the FGDs and semistructured interviews. According to the framework analysis, data analysis will be carried out after a fivestage process, consisting of familiarisation, identifying a thematic framework, indexing, charting and mapping and interpretation. 33 Each stage of the analysis will be performed by the first researcher. In order to improve inter-rater reliability and prevent data bias, a selection of transcripts will be reviewed by another researcher.
The Donabedian model will be used as a theoretical framework to categorise the synthesised domains. This model emphasises the importance of structure, process and outcome. 32 
Patient and public involvement
Objectives, expected benefits of the study and type of the collected information will be explained to the participants. An informed consent will be obtained from every participant before the interview. Confidentiality of data will be ensured and maintained throughout the whole study. Specialists and emergency care providers and recipients will engage in data collection process. Semistructured interviews will be carried out to improve quality of the instrument questions with the recipients. Existence of a preparedness assessment instrument can play a pivotal role in identifying the capabilities of non-hospital health centres and offering desirable emergency care to patients. The instrument will be supplied in accordance with the needs of vice chancellery for health and lack of an instrument to assess preparedness of non-hospital centres in East Azerbaijan Province. This instrument will be used to assess all of the centres in the same way whereby it will be plausible to compare them in this regard. The results obtained from this study will lead to developing a valid and reliable tool, which will be employed by vice chancellery for health to monitor and assess the centres in East Azerbaijan Province.
Phase I: step III In the third step, the domains and items of the respective instrument, which are extracted through using a systematic review, FGDs and interviews with the target group, will be examined by the research team in terms of overlapping and duplication. Then, in order to determine the ultimate domains and items, the table of specifications methodology will be used. 34 A panel of people with expertise in the fields of emergency medicine will review the items in each domain. In practice, alignment of a category of items, which will be placed in the rows, with the constituting domains, which will be placed in the columns, will be considered. Next, the evidence will be quantitatively, based on the percentage of the specialists' consensus on the rows and columns of the table of specifications, and qualitatively, based on the specialists' feedback on what other items are added, compiled and analysed by the panel of experts. Finally, alpha version of the instrument will be designed.
Phase II: content validity, feasibility and reliability testing of the proposed instrument
The planned time frame for phase II is 5 months (May 2019-September 2019).
Phase II: step I The first step of Phase II, will consist of content validity of the instrument that will be assessed through using modified Kappa coefficient (modified CVI). The aim of the assessment is to answer the question if content of the instrument will be capable to measure the defined objectives or not. In this regard, alpha version of the instrument will be sent to 10 selected specialists. The fields of specialty include: emergency medicine, PHC specialists and general practitioners working in clinics and PHCC and epidemiologists. The specialists will be asked to assess their own ideas to improve quality of the instrument and also judge the available items in terms of their clarity and relevance. Finally, the specialists will be asked to put forth any other question or recommendation they have to improve quality of the questions. Beta version of the instrument will be provided.
In order to validate the instrument, based on views of the specialists, CVI and modified KAPA (modified CVI) will be assessed. Moreover, to consider its content validity index, clarity and relevance, as two criteria, will be separately considered on a four-point Likert scale by the specialists. The modified Kappa coefficient and CVI will be calculated for the instrument and items. 35 36 To calculate modified kappa statistic, the probability of chance agreement will be calculated for each item by the following formula:
In this formula, N stands for the number of experts and, A stands for the number of agreeing specialists.
After calculating I-CVI for all the instrument items, finally, kappa will be computed by entering the numerical
Open access values of probability of chance agreement (P C ) and content validity index of each item (I-CVI) in the following formula:
Evaluation criteria for kappa, using guidelines described in Cicchetti and Sparrow 37 and Fleiss (1981) is: Excellent=k >0.74; Good=k of. 60-.74; and Fair=k of. 40 to. 59. 37 Polit states that after controlling items by calculating modified kappa, each item with I-CVI equal or higher than 0.78 would be considered excellent. Researchers should note that, as the number of experts in the panel increases, the probability of chance agreement decreases and values of I-CVI and kappa converge. 35 Phase II: step II In the second step, feasibility of the instrument concerning the simplicity of answering questions of the instrument and other potential problems in 10 non-hospital health centres in Tabriz will be assessed. Then, the required modifications will be made. For this aim, simple random sampling will be used.
Phase II: step III In the last step of phase II, in order to assess reliability of the instrument, two intrarater and inter-rater reliability assessment methods will be used. ► Intra-rater، test-retest :
Measurement stability will be assessed over time. So as to assess internal reliability of the developed instrument, preparedness of non-hospital health centres will be assessed by an assessor team. Also, in order to conclude internal reliability, then a time interval from the first assessment, the assessor team will again assess the same non-hospital health centres. Depending on the issue, test-retest period will be considered to be short or long. ► Inter-rater agreement In order to conduct inter-rater reliability assessment, non-hospital health centres will be divided into two categories and will be independently assessed by two assessor teams. The obtained results will be compared with internal reliability assessment. In the research phase, the centres' assessment will be performed by a team consisting of a physician and health system expert.
sample size
In order to carry out the pilot test, there are at least 30 non-hospital health centres available as sample of the study. However, considering variety of the centres and considering other related conditions, stratified random sampling will be employed. Sample framework for selecting strata will be based on the list obtained from health and treatment chancellery.
Analysis
All the statistical analyses will be performed through using Stata V.14 statistical software package. Reliability of the instrument will be assessed through internal consistency, as well as the test-retest and inter-rater reliability methods. Cronbach alpha will be used to measure the internal consistency for the total instrument and each item. For test-retest reliability of the instrument, the intra-class correlation coefficient in a time interval will be used to calculate it for the total instrument and each dimension. In addition to it, Kendal's Tau-b correlation coefficients will be reported for the reliability of test-retest.
Ethics and dissemination
Iran is a vast country with a great number of non-hospital health centres, which are in charge of promoting health in society. Part of this responsibility is prevention and part of it includes management of regional level emergency patients. It is necessary that any of these centres be assessed to ensure that the quality and standards of the cares are uniform.
In the present study, the developed instrument will help to assess preparedness rate of non-hospital health centres in response to emergency referrals, get rid of any deficiencies and motivate policy makers, executive managers and patients to make use of this potential capacity. The most positive point of the present study is that it will design the first comprehensive and systematic instrument in the field through resorting to quantitative and qualitative studies.
The study has been approved. Informed consent will be obtained from all the participants. We will disseminate the results of the study through publication in international peer-reviewed journals and at national conferences.
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